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(54) ATM layer terminal adapter 



(57) A terminal adapter which acts as an optical lin e 
terminator in broad band networks to optimise user or 
private user network access to a public ATM network. It 
albws the user to set up point-multipoint connections, 
to conform traffic for access to the publk; network and 
the measurement of transmission performance without 
interrupting the flow of informatkxi. This is achieved by 
connecting it to a PC to carry out local management of 



the device whk^h is made up of a physical layer module 
for carrying out the conversion of optical signal to elec- 
tric, an ATM layer module which is responsible for the 
functions of traffic conformity, operatbn and mainte- 
nance and multiplexing, as well as the synchronism 
module which selects the transmissbn speed and 
sends the appropriate synchronism signal to the rest of 
the device's components. 




Printed by Jouwe. 75001 RVRIS (FR) 



1 

Description 

OBJECT OF THE INVENTION 

[0001] This invention refers to an electronic device s 
which acts as an optical line terminator in broad band 
networks and which adapts and optimises user access 
to the ATM network (Asynchronous Transfer Mode) car- 
rying out the functions of electro-optical conversion in 
both monoTTKxie and multlmode in line with ITU (Inter- 10 
r^ational Telecommunication Union) recommendation 
G.957, termination of regenerator and SDH multiplex 
sectkxis, in line with ITU recommendations G.707, G. 
708, G.709 and G.783. and physical and ATM layer op- 
eratkxi and maintenance in accordance with ITU recom- fs 
mendatkxi 1610 and traffic conformity and cell replica- 
tion. 

[0002] This inventk>n provides the possibility of con- 
necting a personal computer (PC) to carry out the kx:al 
nnanagement of the device, using an applk:atton that 20 
runs in the Windows environment and whbh consists of 
alanm nrxxiitoring and control, nrK)nitoring of both physi- 
cal and ATM layer transmisskvi perfonmance statistk:s, 
the realisation of loops, establishing connectk)ns both 
on a virtual path as well as a virtual circuit and point- 
multipoint type connectbns, the harKlling dt error man- 
agement functkxis, the harxiling of performance man- 
agement functions, the gathering and nrionitoring of traf- 
fic conformity sessbn statistics and upbading of new 
versions. 30 

RELD OF THE INVENTION 

[0003] This invention's fiekj of applicatkxi is the indus- 
try devoted to the development of telecommunications 3S 
technology arKi, more specifically, the equipping of fron- 
tier points on broad barui optical access networks based 
on SDH (Synchronous Digital Hierarchy) with STM-1 
(Synchronous Transmission Module level 1) franrte 
structure. 40 

BACKGROUND OF THE INVENTION 

[0004] There is a need for a series of functions aomed 
at improving the quality of user services in the user ac- ^ 
cess interfaces to ATM-based Broad Band Integrated 
Digital Network Sen^ices (B-ISDN). 
[00(^ Commercial ATM equipment which carries out 
certain functions in this respect is known to exist in the 
nr^ket, but nothing is known oTany tiqui^ii ridi ir ffiar can ~"S9^- 
support the establishing point-muttipotnt conrtections. 
traffic conformity - so that this successfully crosses the 
policing f undon which is found at the entry to the public 
network and whch ensures compliance with the traffic 
contract between the user and the network in establish- ss 
ing communication -, nor facilitates a whole series 
erK>rmous possibilities for me^uring performance with- 
out the need to interrupt the flow of user informatkin and 
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report on the existence and kxation of errors that come 
about in the ATM network equipment. 
[0006] The devbe that is the object of this invention 
resolves this type of deficiency found in user equipment. 

DESCRIPTION OF THE INVENTION 

[0007] The ATM Layer Terminal Adapter which is 
the object of this invention is basically made up of the 
following modules: 

1 y- Physical layer module interface with the opera- 
tor. 

2) .- Physk:al layer module interface with the user 

3) .- Synchronism nrxxiule. 

4) .- ATM layer module. 

[0008] The physk:al layer module interface with the 
operator is made up of the foltowing blocks: 

1) .- MonoTTKKle electro-optical access converter 

2) .- SDH access temiinator 

[0009] The MononrKxJe electro-optical access con- 
verter houses the B-ISDN connection interface. 
[0010] During transmission rt is responsible for trans- 
forming the electrical signal received from the SDH ac- 
cess terminator into an optical signal for transmissbn 
along a fibre optic cable which is connected to it. 
[0011] During reception, it converts the incoming op- 
tical signal from the fibre connected to it into an electrical 
signal that is appropriate for the SDH access terminator 
[0012] The SDH access terminator bkx:k carries out 
the specific functions of the transmisson convergence 
sub-layer within the physcal layer of the B-ISDN refer- 
ence model During transmisskxi it assembles the vir- 
tual container VC-4 that comes from the ATM layer, with- 
in the SDH's STM frame structure. In receptkjn it ex- 
tracts the VC-4 virtual container from the frame structure 
for delivery to the ATM layer module. 
P>013] The physk:al layer nrxxJule interface with the 
user is nnade up of the following blocks: 

1).- MorKXTKxie or multimode electrooptical user 
converter. 

27.- SiOff userterminator. 

[0014] The monomode or muItinrKxie electrooptical 
user converter houses the Enterface that is connected to 
an B-ISDN user's private network. 
[001 5] During transmisskvi it is responsible for trans- 
forming the electrical signal received from the user's 
SDH terminator bk)ck into an optical signal for transmis- 
skxi via a mocKxnode or multimode fibre optc cable con- 
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nected to it. 

[0016] On reception it converts the incoming optical 
signal from the fibre optic cable into an electrical signal 
that is appropriate for the user's SDH terminator. 
[0017] The option of installing a monomode or multi- 
rrKxJe electrooptical converter enables the equipment 
to establish the connection between two networks that 
use different optical transport supports. In this way it is 
possible to adapt to differing private user network con- 
figurations. 

[0018] The user SDH terminator block carries out the 
specific functions or the transmission convergertce sub- 
layer within the physical layer of the B-ISDN reference 
nrKxiel. During transmisskxi it assembles the VC-4 vir- 
tual container coming from the ATM layer module within 
the STM-1 frame structure of the SDH. On reception rt 
extracts the VC-4 virtual container from the frame struc- 
ture for delivery to the ATM layer nrxxJule. 
[001 9] The Synchronism module carries out syrichro- 
nisatkxi of the private user network with the operator's 
access network. Synchronisation is achieved through a 
PLL (phase locked kx)p) which generates the binary 
transmisskxi speed for the user-operator interfaces, this 
binary speed Is automatbally selected from two possible 
sources: 

1 ) . - The binary inf onmaton signal extracted from the 
operator's access interface. 

2) .- A signal received from a local oscillators situat- 
ed in the synch ronisatkxi rrKxJule itself. 

[0020] The automatic selectkxi is carried out by inter- 
preting synchronism informatk)n that the operator sends 
through the access network in the Z1 heading octet of 
the regenerating sectkxi in the SDH frame with STM-1 
structure. 

[0021] The ATM layer nrxxiule is made up ol the fol- 
k>wing bkx:ks: 

1).- Selector/discriminator. 



cells that shoukl process the operation and mainte- 
nance bkx:ks and traffic conformer. 

c).- Multiplexing of cells coming from the user and 
s operator interfaces as well as those coming from 
the cell replicator bkx:k. 

[0O23] Other components of the equipment that is the 
object of this invention are connected to carry out these 
10 functions via the following information flows: 

-. It receives the flow of ATM cells coming from the 
user interface from the user's SDH terminator bkx:k 
in the appropriate format akxig with a series of as- 
is sociated synchronism signals. 

-. It receives the flow of ATM cells coming from the 
operator interface from the SDH access terminator 
bkx:k in the appropriate format abng with a series 
20 of associated synchronism signals. 

-. It receives the flow of replicated cells from the cell 
replicator block abng with the synchronism signals 
and associated destination interface identlficatbn. 

2S 

-. It exchanges data with the processing block for the 
configuration of heading translatkxi functbns, es- 
tablishing connections, of operatbn and mainte- 
nance sessions and of traffic conformity sesskxis. 

30 

It sends the flow of ATM cells along with the asso- 
ciated synchronism information to the cell replicator 
bkx:k abng with indication of the destination inter- 
face towards which the replicated cells should be 
35 sent. 

-. It sends the flow of ATM cells to the operation and 
maintenance bkx:ks, access multiplex, user multi- 
plex akxig with a series of signals to indicate to each 
"fo of them the ATM cells that they shoukJ process. 



2).- 


Cell replbator. 




[D024] The cell replbator bkx:k is responsible for rep- 
licating the cells of those connectk>ns whk:h have been 


3).- 


Access multiplex. 


45 


defined as point-multipoint type and for this reason it re- 
ceives the fk>w of original ATM cells to be replbated from 


4).- 


User multiplex. 




the selector/discrinnator bkx:k abng with the synchro- 
nism informatbn and the indication of the destination in- 


5).- 


Operatkxi and maintenarK:e. 




terface towards which the replbated cells shoub be 
sent. It also sends the replicated ATM cells to the selec- 


6).- 


Traffic conformerr 


so 


tor/discriminator block abng with associated synchro- 
nism signals arKl destination interface bentification. 


7).- 


Processing bkx:k 




[D025) The access multiplex bbck is responsible for 
inserting -at exactly the right nrxxnent - the operatbns 


[0022] 


The selector/discrimviator bkx:k carries out 


56 


and matntenarice (OAM) cells into the fbwof cells corrv 
ing from the user interface that are directed towards the 


a).- 


Translation of ATM cell heading labels. 




operator interface. 

[0026] The access multiplex bbck is cortnected to the 


b).- 


The identification and marking of the groups dl 




rest of the equipment's components via the folbwing in- 
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formation flows: 

-. It receives the flow of ATM cells from the selector/ 
discriminator block that should be sent towards the 
operator interface along with the associated syn- s 
chronism signals. 

-. It receives the operation and maintenance cells that 
should be inserted into the flow of cells that are di- 
rected towards the operator interface from the op- 
eration and maintenance nrxxiule along with the as- 
sociated synchronism signals. 

-. It delivers the ATM cells resulting from the multiplex- 
ing of the two previous groups of cells to the traffic 
conformer block along with a series of signals that 
indicate that the cells should be dealt with and which 
should follow their route towards the operator inter- 
face without being affected. 

[0027] The user multiplex bkx:k is responsible for in- 
serting - at exactly the right moment - the operation and 
maintenance cells into the flow of cells coming from the 
operator interface that are directed towards the user in- 
terface. 

[0028] The user rnultiplex is connected to the rest of 
the components in the equipment that is the object of 
this invention via the folbwing informatkxi flows: 



is situated on the limit to the level being dealt with, 
where service is provided to the customer. 

b) .- Connecting-point (CP), definable on both a VP 
and a VC level. The connecting point is situated at 
the point of connectkxi where infonnation is trans- 
parently routed, providing the connection function. 

c) .- Segment end-point (SEP), definable on both VP 
and VC levels. 

[0031] The segment end-points' misskxi is to termi- 
nate the OAM segment flows which er^ble demarcation 
of portkxis of the connectkxis and the operatkx) and 
maintenance responsibilities between operators. The 
conflguration of the segments is dynamk: throughout the 
perkxt of connection and can be suitably modified for a 
more advantageous use of defect detectkxi functions 
(loops and continuity checks) and performance monitor- 
ing. 

[0032] The operatkjn and maintenance bkx:k is made 
up of three blocks: 

1) .- Programmable logic block. 

2) .- Twin port memory block. 

3) .- Microcontroller block. 



15 



20 



It receives the ATM cells that shouki be sent to- 30 
wards the user interface from the selector/discrirri- 
inator bkx:k along with the associated synchronism 
signals. 

-. It receives the operatk>n and maintenance cells 3S 
from the operation and maintenance bkx^k. These 
should be inserted into the flow of cells that are di- 
rected towards the user interf^e along with the as- 
sociated synchronism signals. 

40 

It delivers the flow of cells that shouki be directed 
towards the user interface to the physk:al layer ir>- 
terface with user module. 

[0029] The operatkm arid maintenance block has as 4S 
its mission the generatkxi and analysis of operatkm and 
maintenance flows for both F4 flows (virtual path level) 
arKi F5 (virtual channel level) regardless of whether the 
direction is operator-user or user-operator. 
[0030] From the point of vfewr oTflte o pera f to rr and' sa 
maintenarK:e flows in the ATM layer, and depending on 
the availability d operatkm and maintenance furKtkx^ 
in the equipment of the user being connected to, the 
equipment that is the object of this invention is able to 
be configured in order to behave as: ss 

a).- End-point (EP) connectkyi. definable as a vir- 
tual path (VP) or virtual channel (VC). The end point 



[0033] The programmable logk: bkx;k caries out the 
high speed functions in cell generation and detection 
over the flow of data cells coming from the selector/dis- 
criminator block. The information and the partial results 
extracted from the data cells are stored in the twin port 
memory block. For its transfer to the Mbrocontroller 
b\ocK the programmable k>gic bkx:k sends the appro- 
priate signal to indicate to the former the start of a DMA 
(direct merTX)ry access) process for extracting the infor- 
matk>n from the twin port memory bkx:k. 
[0034] The twin port meriKxy block is a twin port mem- 
ory which is organised in memory segments whose size 
depends on the functions for whch it )s used. 
[0035] The different segments are used for the ex- 
change of information associated with the generatkxi 
and detection of each type of operation and mainte- 
nance cell (flows F4 and F5). 

[0036] The Mkrrocontroiler bkx:k accesses the infor- 
matk>n stored in the twin port merrK>ry bkx:k to collate 
statistk:s, update alarm states, etc. At the same time, it 
stores the information requinRt By tfte programmabte 
bgk; bkx:k in the appropriate segment of the twin mem- 
ory tkxk, for forming the cells that it shouki generate 
and mix with the flow of cells coming from the selector/ 
d^crimtnator block. SimUarty, it has a communications 
channel with the processing bkx:k. 
[0037] The operatkxi and nDaintenarx:e bkx^k is con- 
nected to the rest of this inv^tion's equipment compo- 
nents via the fdbwing informatk3n flows: 
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-. It receives those operation and maintenance cells 
that are relevant to its functioning from the selector/ 
discriminator block along with the associated syn- 
chronism signals. 

It sends the cells it generates at the appropriate mo- 
ment to the access multiplex block and which 
should be directed towards the operator interface 
along with the associated synchronism signals. 

It sends the cells it generates at the appropriate mo- 
ment to the access multiplex block arKl which 
should be directed towards the user Interface along 
with the associated synchronism signals. 

[0038] The traffic conformer block carries out traffic 
conformity, i.e. it changes the traffic characteristics of a 
train erf ATM cells in a virtual channel connection (VCC) 
or in a virtual path connection (VPC) so that they are 
modified in a controlled manner and maintain the integ- 
rity of the cell sequence in the ATM connection. 
[0039] The fundamental objective of traffic conformity 
when it is used in user equipment is to guarantee that 
the traffic generated in the user-network interface con- 
forms to the traffic contract. 

[0040] Two types of traffk; conformity are contemplat- 
ed: one is of the Deterministic Bit Rate type (DBR) using 
an appropriate cell time spacing, and the other is Sta- 
tistical Bit Rate which limits the length of the generated 
celt burst. The type used will be selected for each con- 
nection. 

[0041] The traffic conformer is made up of the follow- 
ing blocks: 



the memory behaves logically as a dynamically sized 
FIFO (First In First Out) merrwry set with each element 
corresponding, to-a^ conformity session and represent 
the blocks into which the memory is divided. 

s [0045] The management of the Fl FO menriories is car- 
ried out via some parameters which are maintained by 
the memory management block. 
[0046] Requests or freeing of menrrary blocks are pro- 
duced in accordance with the length of the queue asso- 

10 dated with the increase or decrease ;n each traffic con- 
formity session. 

[0047] The establishment of conformity sessions is in- 
dicated to the memory management block by the 
processing block once the latter has programmed the 

15 necessary parameters. 

[0048] The algorithmic spacer block determines the 
nrxxnents at which the conformity session ATM cells 
should leave the RAM memory of the memory block. 
The rate at whbh cell extractkyi requests that are gen- 

20 erated by the algorithmic spacer block depends on the 
traffk: conformity session that has been configured. 
[0049] The traffic conformity sessions are configured 
taking account of the following parameters: 

^5 a).- PGR (Peak Cell Rate) which is expressed in 
cells per second. 

b) .- SCR (Sustainable Cell Rate) which is ex- 
pressed in cells per second. 

30 

c) .- MBS (Maximum Burst Size) which is expressed 
in cells or its equivalent IBT (Intrinsic Burst Toler- 
ance) which is expressed in seconds. 



1) .- Twin port memory. 

2) .- Memory. 

3) .- MenrK>ry management, 

4) .- Algorithmic spacer. 

[0042] The twin port memory is a memory with twin 
port where the relevant parameters are kept for the dif- 
ferent conformity sessnns ar)d whk:h will determine 
their befiavk>ur. The values ol these parameters will be 
supplied by the processing block. 
[0043] The memory bkx:k is essentially a RarKiom Ac- 
cess Memory (RAM) which stores those ATM cells that 
belong to connections tftat Re wShin anytmfflboorrfionn-~ 
ity sesskxi and which are marked by the user muft^ex 
block using a series of associated signals. 
[0044] The menxxy management btock handles the 
share-out of the nrtemory btock cell storage FtAM whk:h 
is needed to carry out the traffk; conformity functksn be- 
tween the virtual connectksns that use the said function. 
To do this, the memory is divkted into fixed size arxJ po- 
sitk)n bkcks. The memory management ensures that 



3S [0050] When a traffic conformity session is configured 
as type DBR, the traffic conformity block delivers a train 
of equally-spaced cells to its exit at the rate of PCR cells 
per secoTKJ. Sessions configured as SBR use all of the 
aforementioned parameters and achieves a train of 

40 burst-distributed cells at the traffic conformity exit so that 
the peak traffk: within each burst is limited to PCR cells 
per secoTKj and its duratk>n to IBT seconds. The peak 
traffk: is limited to SCR cells per secor^d between bursts. 
[0051] The algorithmic spacer bkx:k is made up of the 

^ following blocks: 

1).-DDS_PCR 



P)0521 The DDS_PCR and DDS_SCR both have ex- 
actly the same internal structure with an internal asso- 
S6 dated togic for handling the floating point rK3telkxi so 
that at its exit a series of pulses is achieved whose fre- 
quer)cy is the numt)er of cells per secorxi that indcate 
PCR or SCR. 



2) .- DDS_SCR 

3) -- Meter 
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[0053] If the traffic conformity session is of the SBR 
type, and assuming that there are cells in the queue as- 
sociated with^tha session, then the DDS_SCR genera 
ates exit pulses -these are emission requests- at the 
PGR rate and these cause increases in the value of the s 
meter block. At the same time, the DDS_SCR bkx;k gen- 
erates pulses at the SCR rate and these cause decreas- 
es in the value hekJ in the meter bkx:k. When this reach- 
es a certain CM value (representing burst length), the 
pulses that the DDS.SCR block generate stop being io 
converted into cell emission requests hence causing a 
cell emission burst. 

[0054] If the traffic conformity sesskxi is of the DBR 
type, the meter block value is programmed to that it nev- 
er reaches the CM value so that, assuming there are 
cells in the queue associated with the sesskxi, the 
DDS_PCR bkxjk generates exit pulses -whk^ are emis- 
sion requests- at the PGR rate until the associated 
queue is emptied. 

[0055] Regardless of the type of conformity sessbn 20 
chosen, the requests for cell emission are stored in a 
pending request queue from where they are extracted 
in line with memory management bkxk reports to the 
algorithmic spacer about the existence of an interval of 
free cell that is going to be devoted to carrying out the 2S 
reading of queue memory. 

[0056] The processing bkx:k carries out control of this 
inventbn's equipment functkxis. It will be fitted with an 
RS-232 line interface with the PC which houses the 
equ ipments Local Management System that is made up 30 
of a management software application which runs under 
Windows 3.1 . or later version. 

[0057] The processing bkx:k controls the initial start- 
up of the equipment that is the object of this invention 
via activatkxi and tnitialisatkx) of its components, includ- 35 
ing its configuration so that, from the point of view op- 
eration and maintenance flows, it behaves as an EP 
(End Point), CP (Connecting Point) or SEP (Segment 
End Point). 



[0058] 


It will control the folk>wing f unc^kxis: 


a)-- 


Management of the physical layer 


b).- 


Managerrtent of the ATM layer. 


c).- 


Management of the VPC connections. 


d).- 


Management of the VGC connections. 


e)-- 


Managementof the seriaMrne interlace. 


[0059] 


In managing the physical layer the processing 



block will control: 

-. Switching on and off of the electro-optcal conver- ss 
sion lasers. 

Establishing and consultation of the state d kxal 



and remote loops for the user and operator interfac- 
es. 

-. The detection and provlskxi of infonmatk>n to the fo- 
cal management system of the alarms correspond- 
ing to the F1 flows from the regenerator sectbn lev- 
el, F2 from the digital section level and F3 from the 
transmission path level. 

Collatbn of performance statistics from operatk)n 
and maintenance flows F2 and F3. 

[QOGO] In managing the ATM layer the processing 
bkx:k will carry out: 

-. Connecton management, be they VPC type (both 
bkiirectional and point-multipoint) or VCC (both bi- 
directkxial and point-multipoint). 

The nranagement of traffic conformity sessksn, pro- 
gramming the values of the necessary parameters 
for the functk>ning of the spacer algorithms and 
memory management as well as the collection of 
traffic conformity statistk:s from different sesstons. 

-. The management of operatkxi and maintenance 
functions, be they the establishing of kx>ps, the re- 
alisation of continuity tests, the management of per- 
formance monitoring sessions, the collatk>n of sta- 
tistics on the ATM layer performance from the F4 
and F5 flows, and the detectksn and prov^ion of in- 
formation to the local management system regard- 
ing the alarms on the ATM layer level. 

[0061] VPC connectkxi management defines the con- 
nectkxis at intermediate points In a VPC connection and 
is able to carry out the declaration of a bi-directional VPC 
connectkxi so that the equipment will need to be provki- 
ed with VPI (Virtual Path Identifier) entry and exit labels 
for each interface, or a VPC point-multipoint connectton 
branch declaratkxi so that the equipment will need to be 
provkted with entry and exit interface labels. 
[0062] VCC connectkvi management alk>ws the VCC 
dedaratkxi to be bi-directk>nal so that the equipment 
that is the object of this inventkyi will need to work as a 
VP-EP (Virtual Path-End Point) or a VP-EP/VP-SEP 
(Virtual Path-Segment End Point) for VPC connectkans 
that contain VCC. As well as these VPC having a bi- 
directkxtal nature or a branch declaration of a VCC 
potnt-multipoint connectkxi, it is necessary that the 
equipment works as VP-EP or VP-EPA/P-SEP for VPC 
comecHons that contain the VCC connectkjo. in addi- 
tkx» to the VPC connections having a bi-directkxial or 
unkiirectional nature in the sense d the point-multipoint 
VCC connection. 

[0063] Serial line interface management albws the 
user's comnrtands to be transmitted to the equipment 
that is the object of this inventon via the kxal manage- 
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ment system and interpreted by the processing block. 
This is responsible for programming the hardware and 

for rnvrJttng. rirnfflro^jinfl Yw^tp^FFr tOf gpffl^jpg ^ th^ 

necessary actior>s. At the same time the processing 
block carries out collection from internal registers of 
those parameters that are necessary for collating statis- 
tics associated with operation and maintenance and 
traffic conformity sessions, processing them and send- 
ing the results by serial line to the local management 
system for presentation. It will also send messages to 
the latter which do rK>t require any a priori commands 
from the user like those that refer to the alarm condi- 
ttons. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0064] To complete the description being made, and 
with the aim of helping to improve understanding of the 
characteristics of the invention, this descriptive memo- 
rartdum is accompanied with six sheets of plans which 
are an integral part of this document. These give a dear 
iltustratton of the following: 

[0065] Figure 1 Shows a bkx:k diagram of the ATM 
Layer Terminal Adapter bkx:ks along with its main inter- 
nal connections. 

[0066] Figure 2).- Shows a bkx:k diagram of the ATM 
layer module blocks along with its main connectior^. 
[0067] Figure 3).- Is a block diagram showing the op- 
eratk)n and maintenance bkxk atong with its main con- 
nections. 

[0068] Figure 4).- Shows a bkx:k diagram of the traffic 
conformity block atong with its main connections. 
[0069] Figure 5).- Shows a diagram oH the working of 
the menrwry management algorithm. 
[0070] Figure 6).- Shows a bkx:k diagram of the algo- 
rithm spacer akxig with its main connectiorts. 
[0071] Figure 7).- Shows a bkx:k diagram of the 
DDS_PCR bkx;k atong with its main connecttons. 

DESCRIPTION OF ONE OF THE INVENTION'S 
PREFERRED ACTIONS 



[0074] The physical layer module interface with the 
operator is made up of the foltowing blocks: 

1) .- Electro-optical monomode access converter 
^ (6). 

2) .- SDH access terminator (5). 

[0075] The B-ISDN connection interface is situated in 
10 the electro-optbal monomode access converter (6). 
[0076] During transmission the electrical signal (20) 
delivered by the SDH access terminator is converted in- 
to an optk:al signal for transmisston via a monomode 
fibre optic cable connected to it within a second window 
IS (wavelength 1 ,330 nm). 

[0077] On reception, it converts the optical signal 
coming from the fibre (25) connected to it into an elec- 
trical signal (1 9) appropriate for the SDH access termi- 
nator block. 

20 [0078] The SDH access terminator block (5) carries 
out specific sub-layer transmission convergertce func- 
tions within the physical layer of the B-ISDN reference 
model, as specified in ITU recommendation L321 . Dur- 
ing transmission it assembles the type 4 virtual contain- 

2S er VC-4 coming from the ATM layer rrxxlule (1 ) due to 
the connectton (10) within the SDH's STM-1 frame struc- 
ture. On reception it extracts the VC-4 virtual container 
from the frame structure to be delivered by the connec- 
tion (9) to the ATM Layer Module (1). 

30 [0079] Informatbn is exchanged via the connection 
(16) with the user's SDH terminator block with respect 
to the type 4 container (VC-4), extracted from the SDH 
frame with STM-1 structure received in an interface and 
which will be transmitted in the other and vice^ersa. 

35 [0080] The physk:al layer module (3) interface with 
the user is made up of the folbwing btocks: 

1 ) .- User mono-mode or multi-mode electro-optical 
converter (8). 

40 

2) .- User SDH terminator (7). 



[0072] The ATM Layer Adapter, the equipment that is 
the object of this inventton, optimises user access to the 
public ATM network supported by B-ISDN. 
[0073] Figure 1 shows that the ATM Layer Adapter is 
basically made up of the folbwing modules: 

1 ) .- Physical layer module (2) interface with the op- 
erator. 

2) .- Physbal layer module (3) Interface with the us- 
er 

3) .- Synchronism module (4). 

4) .- ATM Layer module (1). 



[0081] The private user network B-ISDN connectbn 
interface (26) is situated in the user mono-rrKxie or mutti- 
nrxxle electro-optical converter (8). 
[0082] During transmission the electrical signal (22) 
delivered from the user SDH terminator bbck (7) is con- 
verted into an optical signal for transmissbn via a mono 
or multi-mode optical fibre (26) within the second win- 
dtw(Wavetengtrr r,330nm) to which it cortrriected." 
[0083] On receptbn it converts the optical signal com- 
ing from the fibre optic cable oormected to it (26) into an 
etecirical sigr>al (21) appropriate for the user SDH ter- 
minator (7). 

[0084] The optbn of instalb'ng a mono or multi-mode 
electro-optk^al converter albws the equipment to effect 
connectbn between two networks that use different op- 
tical transport supports. In this manner this is how the 



59^ 



7 



13 



EP0917 394A2 



14 



two possible private user network configurations are 
adapted to. 

[0085] The user SDH terminator block carries out the 
specific functions of the transmisskxi convergence sub- 
layer of the physfcal layer of the B-ISDN reference moti- s 
el as specified in ITU recommendatkxi 1.321. During 
transmissk)n it assembles the type 4 virtual container 
VC-4 coming from the ATM layer module (1 ) due to the 
connectkxi (14) within the SDH's STM-1 frame struc- 
ture. On receptkxi it extracts the V&4 virtual container io 
from the frame structure to be delivered to the ATM Lay- 
er Module (1 ) by the connection (1 3) . 
[0086] The synchronism module (4) is responsible for 
synchronising the private user network with the opera- 
tor. Synchrontsatk>n is achieved using a PLL (Phase 
Ljock Loop) circuit which generates the binary transmis- 
sion speed for the user and operator interfaces. This bi- 
nary speed is selected automatically from tow possible 
sources: 

20 

1 ) .- The binary information signal extracted form the 
operator access interface. 

2) .- A signal coming from the kx:al oscillator situated 

in the synchronism module itself. 2S 

[0087] The automatic selectkm is earned out by inter- 
preting syrK:hrontsm informatkxi that the operator sends 
across the access network in the Z1 heading octet of 
the regenerating section in the SDH frame with STM-1 30 
structure. This informatkxi is recovered by the access 
electro-optk:al converter (6) and is sent to the synchro- 
nism module across the connection (23). 
[0088] The connectkxis (17) with the SDH access 
(18) terminator (5) with the user's SDH (24) terminator 3S 
(7), with the electro^ptical converter (6) and (15) with 
the ATM layer module (1 ) are used by the synchronism 
rtKxiule (4) to serKi them informatkxi with respect to the 
binary speed that is used to transmit and receive as well 
as the internal processing frequer^y. 40 
[0089] Figure 2 illustrates that the ATM layer module 
is made up of the following bkxks: 



1) .- Selector/dbcriminator (32). 

2) .- Cell replicator (31). 

3) .- Access multiplex (29). 

4) .- User multiplex (33). " 

5) .- Operatnn and rraintenance (30). 

6) .- Traffic confomr^ (27). 

7) .- Processing bkx* (28). 

[0090] The selector/discriminator bkxsk (32) carries 



45 



50 



55 



out: 



a) . - Transtaton of ATM celt heading labels. 

b) .- The kJentification and marking of the groups of 
cells that should process the operation and mainte- 
nance (30) blocks and traffic confonmer (27). 

c) .- Multiplexing of cells coming from the user and 
operator interfaces ass well as those coming from 
the cell replicator bkx:k (31 ). 

P>091] Other components of the equipment that is the 
object of this invention are connected to carry out these 
functkxis via the following information flows: 

-. It receives the flow of ATM cells coming from the 
user interface from the user's SDH terminator bkxk 
(7) and the connection (1 3) in a format of 53 octets 
ak)ng with a series of associated synchronism sig- 
nals. 

It receives the flow of ATM cells coming from the 
operator interface from the SDH access terminator 
block (5) and the connection (9) in the a format of 
53 octets along with a series of associated synchro- 
nism signals. 

-. It receives the flow of replicated cells from the cell 
replkjator bkx;k (44) and the connection (44) akxig 
with the synchronism and associated destination in- 
terface kientificatkxi signals. 

It exchanges data with the processing block (28) via 
the connectkxi (38) for the configuration of heading 
translation functk>ns, establishing connectkxis. of 
operation and maintenance sessions and of trafflc 
conformity sessions. 

It sends the flow of ATM cells along with the asso- 
ciated synchronem information via the connectkxi 

(42) to the cell replcator block (31 ) akxig with indi- 
cation of the destinatkxi interface towards which the 
replk^ated cells shouki be sent 

It sends the flow of ATM cells to the operation and 
maintenance bkxks (30). access multiplex (29) and 
user multiplex (33) via connections (40), (39) and 

(43) . The cell replcator bkx:k (31 ) is responsible for 
replk^ating the cells of those connectkxis whbh 
have been defined as point-multipoint type and for 
this reason it receives the flow of original ATM cells 
to be replkated from the selector/discrinrtator block 
(32) through connectkxi (42) akxtg wrth the syn- 
chronism informatkxi and the indkatkxi of the des- 
tinatkxi interface towards which the replcated cells 
shouM be sent. It also sencte the replcated ATM 
cells to the selector/discriminator bkx:k (32) through 
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connection (44) along with associated synchronism 
signals and destination interface identification. 

[0092] The access multiplex block (29) is responsible 
for inserting -at exactly the right rrxjment - the operations s 
and maintenance (OAM) cells into the flow of cells conrv 
ing from the user interface that are directed towards the 
operator interface. 

[0093] The access multiplex (29) is connected to the 
rest of the components of the equipment tfiat is the ob- io 
ject of this invention via the following information flows: 

It receives the flow of ATM cells from the selector/ 
discriminator block (32) via connection (37) that 
should be sent towards the operator interface akxig is 
with the associated synchronism signals. 

It receives the operatkxi and maintenance cells that 
should be inserted Into the flow of cells that are di- 
rected towards the operator interface from the op- 20 
eratk>n and maintenance module (30) via connec- 
tk)n (37) abng with the associated synchronism sig- 
nals. 

It delivers the ATM cells resulting from the multiplex- 2S 
ing of the two previous groups of cells to the traffic 
conf ormer block (27) via connection (36) akxig with 
a series of signals that indicate that the cells should 
be dealt with and which shoukJ follow their route to- 
wards the operator interface without being affected. 30 

[0094] The user multiplex bkxk (33) is responsible for 
inserting - at exactly the right moment - the operation 
and maintenance cells into the flow of cells coming from 
the operator interface that are directed towards the user 3S 
interface. 

[009S] The user multiplex (33) is connected to the rest 
of the components in the equipment that is the object of 
this invention via the folk)wing informatk)n fk>ws: 

40 

-. It receives the ATM ce\\s that shouM be sent to- 
wards the user interface from the selectorAiiscrinr)- 
inator bkx:k (32) via connectnn (43) aSong with the 
associated synchronism signals. 

45 

-. It receives the operation and maintenarK^ cells 
from the operation and maintenance block (30) via 
connectkxi (41). These should be inserted hto the 
flow of cells that are directed to«vards the user In- 
terface along with the assoctaHsct synchronism sig^ 
nals. 

-. It delivers via connection (14) the fkm of cells that 
should be directed towardis the user Interface to the 
physical layer interface i^r module (3). ss 

[0096] The operation and maintenance bkx:k (30) has 
as its mission the generaticn and analyst of operation 



arKl maintenance flows for both F4 flows (virtual path 
level) and F5 (virtual channel level) regardless of wheth- 
er the dtrectkxi is operator-user or user-operator. 
[0097] From the point of view of the operation and 
maintenance flows in the ATM layer, and depending on 
the availability of operation and maintenance functions 
in the equipment of the user being connected to, the 
equipnnent that is the object of this invention is able to 
be configured in order to behave as: 

a) .- End-point (EP) connection, definable as a vir- 
tual path (VP) or virtual channel (VC). The end point 
is situated on the limit to the level being dealt with, 
where sen^ice is provided to the customer. 

b) .- Connecting-point (CP), definable on both a VP 
and a VC level. The connecting point is situated at 
the point of connection where informatkxi is trans- 
parently routed, providing the connectivity function. 

c) .- Segment end-point (SEP), definable on both VP 
and VC levels. 

[0098] The segment end-points' misskxi is to termi- 
nate the OAM segment flows which enable dennarcation 
of portions of the connectkxis and the operation and 
maintenarK:e responsibilities between operators. The 
configuration of the segments is dynamic throughout the 
perkxi of connection and can be suitably modified for a 
more advantageous use of defect detection functions 
(loops and continuity checks) and performance monitor- 
ing. 

[0099] Figure 3 shows that the operation and mainte- 
nance bkx:k (30) is made up of three bkx;ks: 

1) .- Programniable logic block (45). 

2) .- Twin port memory block (46). 

3) .- Microcontroller block (47). 

[0100] The progranrvnable logk: block (45) carries out 
the high speed functk>ns in cell generation and detectkxi 
over the flow of data cells coming fiom the selector/dis- 
criminator bkx:k (32). The informatkxi and the partial re- 
sults extracted from the data cells are stored in the twin 
port memoty bkx:k (46) to be used by the address (46) 
and data (48) strands. For its transfer to the program- 
mable kjgflc Mcrocontroller bkx:k (45) sends the appro- 
priate signal via connectons (52) anct(53)tD IndfcatB to" 
the former to starf a DMA (direct memory access) proc- 
ess for extracting the informatksn using the address (51 ) 
and data (49) strands from the twin port memory bkx:k 
(46). 

[0101] The twin port memory bkx:k (46) is a twin port 
nnemory whch is organised in memory segments whose 
size depends on the furu^kxts for whch it is used. The 
different segments are used for the exchange of infor- 



9 



17 



EP0917 394A2 



18 



mation associated with the generation and detection of 
each type of operation and maintenance cell (flows F4 
and F5). 

(01 02] The segments devoted to the generation of op- 
eration and maintenance flows are: s 

AGS (Alann Cell Generation Segment). 

-. CCGS (Checking and Continuity Cell Generation 
Segnrient). io 

-. LGS (Loop Cell Generation Segment). 

-. ADGS (Activation/disabling Cell Generation Seg- 
ment). IS 

FPMGS (Forward Performance Management Cell 
Generation Segment). 

-. BRGS (Backward Reporting Generation Segment). 20 

[0103] The Mkjrocontroller block (47) should load only 
the significant generated cell values in the correspond- 
ing segment of the twin port memory bkx:k (46) with 
there being no need to write the fields that by defect 2S 
have rto values. 

[01 04] The segments devoted to the detectkyi of cells 
are: 

FMDS (Fault Management Cell Detectkxi Seg- 30 
ment) which includes AIS (Alarm Indication Sys- 
tem), RDI (Remote Defect Indication) of kx)ps, ac- 
tivation/disabling and BR (Backward Reporting). 

-. FPMDS (FPM Cell Detectkxi Segment), one per 3S 
connect k>n. 

[01 05] The Mk;rocontroiler block (47) accesses the in- 
formatkxi stored in the twin port memory bkxk (46) to 
collate statistk^, update alarm states, etc. At the same 40 
time, it stores the information required by the program- 
mable bgic block (45) in the appropriate segment of the 
twin memory bkick (46), for forming the ceDs that it 
should generate and mix with the ftow ol ceDs coming 
from the selector/d^riminator bkx^k (32). Similarty, it 4S 
has a communcatkyis channel (35) with the processing 
block (28). 

[0106] The operatkn and maintenance bkxk (30) is 
connected to the rest this nventionis equipment com- 
ponents via the foltowing^irifdnrnatjon ftowsr ' so-- 

It receives those operation and maintertance cells 
that are relevant to its functioning from the setector/ 
discriminator block (32) via the connection (40) 
akxig with the associated synchronism signals. ss 

It sends the cells it generates at the appropriate mo- 
ment to the access muttiptex bkx:k (29) via connec- 



tion (37) and which shouki be directed towards the 
operator interface ak>ng with the associated syn- 
chronism signals^. 

-. It sends the cells rt generates at the appropriate mo- 
ment to the access multiplex bkx;k (33) via connec- 
tbn (41 ) and which shouki be directed towards the 
user Interface atong with the associated synchro- 
nism signals. 

P)1 07] Continuing with Figure 2 we see that the traffic 
confonmer block carries out traffic conformity, i.e. it 
changes the traffic characteristbs of a train of ATM celts 
in a virtual channel connectkxi (VCC) or In a virtual path 
connection (VPC) so that they are modified in a control- 
led manner and maintain the integrity of the cell se- 
quence in the ATM connection. 
[01 08] The fundamental objective of traffic conformity 
when it is used in user equipment is to guarantee that 
the traffk: generated in the user-network interface con- 
forms to the traffic contract. 

[01 09] Two types of traffic conf onmity are contemplat- 
ed: one is of the Deterministic Bit Rate type (DBR) using 
an appropriate cell time spacing, and the other is Sta- 
tistk^l Bit Rate whk;h limits the length of the generated 
cell burst. The type used will be selected for each con- 
nectkxi. 

[0110] The equipment that is the object of this inven- 
tion allows a maximum of 32 traffic conformity sessions 
to be established with a maximum of 1 6 being SBR type. 
[0111] Figure 4 shows that the traffic confonmer (27) 
is connected to the rest of the components of the equip- 
ment that is the object of this inventbn via the folbwing 
informatbn flows: 

-. It receives a set of signals from the User Multiplex 
(29) via connectbn (36) which indk:ate whether a 
cell makes up part of a traffic confonnity sesskxi or 
not, along with the index of the session being dealt 
with. 

It receives the inf ormatkxi with reference to the traf- 
frc conformity session from the processing bkx:k 
(28) be they new sesskxi configuration parameters 
via connectkxi (34) or signals to establish or end 
saki sesskxis via connection (58). 

It sends a ftow of ATM cells via connectkxi (10) to 
the Physcal l^yer Module (2) interface with the op- 
cratDronoffsutJjecfecft& traffic conformity. In those 
cases in whk:h the cells need not be subjected to 
traffic conformity, they are stored in the memory 
bkx^k's (57) memory queue. This is why the connec- 
tkxi (10) directly connects the access multiplex (29) 
with the Physical Layer Module (2) interface with the 
operator. When a cell shouki be stored in the queue 
memory to be subjected to traffic conformity, the 
memory management bkx:k (56) will give the ap- 
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propriate command to the memory block (57) via 
connection (62). 

[0112] Figure 4 shows that the traffic confonmer (27) 
is made up of the following blocks: 

1 ) .- Twin port memory (55). 

2) .- Memory (57). 

3) .- Memory management (56). 

4) .- Algorithmic spacer (54). 

[0113] The twin port memory block (55) is a memory 
with twin port where the relevant paranrwters are kept 
for the different conformity sessions and whk^h commu- 
nk:ates between the traffic conformer bkx^k (27) and the 
processing block (28) via connection (34) albwing the 
latter to: 

-. Programme the traffic parameters whk:h configure 
the traffic confonmity sesskxi behavk>ur, providing 
the memory management block (56) with the nec- 
essary signals via connection (58) to establish or 
free the connection. 

Modify the established session parameter values in 
order to modify their behavkmr, 

[0114] The memory bkx:k (57) is essentially a Ran- 
dom Access Memory (RAM) which stores those ATM 
cells that belong to connections that lie within any traffic 
conformity session and which are marked by the user 
multiplex block (29) using a series of associated signals. 
[0115] The memory management bkx:k (56) harxiles 
the share-out of the memory block (57) cell storage RAM 
which is needed to carry out the traffic conformity f unc- 
tkxi between the virtual connections that use the said 
f unctky). To do this, the memory is cfivkted Ento fixed size 
and position bkx:ks where the cells betonging to virtual 
circuits are to be stored before being subjected to traffic 
conformity. The memory martagement (56) ensures that 
the memory t)ehaves k)gcally as a dynamically sized 
FIFO (First tn First Out) memory set with each element 
corresponding to a conformity sessk)n and represent 
the bkx:ks into which the memory s cfivKtedL 
[0116] The management of the RFC rrtemories IS car- 
ried out via some paranrteters which are maintained by 
themerTKxymanagemenrbkJck^eX ~ 
[0117] Requests or freeing of memovy bkscks are pro- 
duced in accordance with the length of the qpeue asso- 
ciated with the increase or decrease in each traffic cor>- 
formity sesswn. 

[0118] The memory management btock (56) will ac- 
cess the twin-port memory (55) resident traffic conforrrv 
ity session configuratksn parameters via connection 
(61). 



p)11 9] The management of cell reading and writing is 
carried out as folbws: 

[0120] Firstly the processing block (28) programmes 
vartous parameters in the twin-port memory bkx:k (55) 
5 via connection (34) that are needed for the traffic con- 
formity session. These are: 

NB (i), instantaneous number of bkxjks that are be- 
ing used by the i-th session at 0 value. 

10 

NBR (i), number of bkx:ks reserved for the i-th con- 
nection at a value of less than 4. 

NBN (i), number of bkx:ks necessary. 

IS 

NO (i), NCP (i), number of cells processed and 
number of cells lost through overflow for the i-th ses- 
sk>n. These values are used for traffic conformity 
session statistical maintenance. 

20 

-. PBPE (i), PBPL (i). i-th session block chain table 
pointers associated with cell reading and writing in 
the session at 0 value. 

25 [0121] Once the previous values have been pro- 
grammed the processing block (28) conrtmuncates the 
sessk)n index and orders the establishing of the sesskxi 
to the memory management block (56). 
[0122] In Figure 5 we can see graphically how said 

30 memory is managed. 

[01 23] In order to carry out saki management, the fol- 
k>wtng instruments are available: 

-. TBA (64), table of assignable bkxks. This table con- 
35 tains the set of rxxi-reservable and non-usable 
bkx:ks for the sesskxi underway. Two pointers (69) 
PL_TBA (TBA table read pointer) and (70) PE_TBA 
(TBA table write pointer) facilitate handling of the 
same. 

40 

TBR (65), table of resented bkx:ks. This table con- 
tains the set reserved bkx:ks for active traffic con- 
formity sessions. Two pointers (72) PL_TBR (TBR 
table read pointer) and (73) PE_TBR (TBR table 
^ write pointer) facilitate handling of the same, 

-. TBE (i) (66). i-th sesskxi bkxk chain table. This rep- 
resents the set of bkx:ks that use a traffic conformity 
sesskxi at a given rrxxneni The order in which 
so these are linked is called the session tree. Two 
pointers (75) PBPL (i) (table string read pointer) and 
(74) PBPE (i) (table string write pointer) tor the i-th 
sesskxi facilitate handling of the same. 

56 p>l24] When a traffic conformity session is activated, 
a process of reserving bkxks for the sesskxi is carried 
out. This process consists of the extractkxt of as many 
bkx:ks as indcated by the NBR parameter for the ses- 
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sion from TBA table (64) (Table of assignable Blocks) to 
the TBR table (65) (Table of reserved Blocks) as indi- 
cated in the arrow line ^1 ), starting^up.the pointers PE 
(67) (read pointer) and PL (68) (write pointer) for the ses- 
sion. At the same time, the pointers PL_TBA (69) (TBA 
table read pointer) and PE_TBR (73) (TBA table write 
pointer) are updated. 

[0125] The process of cell writing is responsible for 
storing, if there Is enough space in the cell storage menv 
ory (63). the cells bekxiging to each of the traffic con- 
formity sessions underway. After storing each cell the 
PE pointer (67) of each sesskxi is increased. When 
there is overflow in the aforementioned pointer, the cell 
write process generates a request for an additkxial 
block and this is attended to in line with the folk>wing 
conditk)ns: 

If the NBR for said session Is greater than the NB 
for the same one then the request for memory block 
is granted and is extracted from the TBR table (65). 
The extracted block number is stored as indicated 
wrth arrow line (76) in the TEB table address (66) 
for the sesskNTi which indicates the corresponding 
PBPE pointer (74) and this is increased. 

-. If in the sesskxi the NBR is less than or equal to the 
NB, which in tum is less than the NBN, then the re- 
quest is granted by extracting from the TBA table 
(64) if there are available blocks (NBA parameter 
(number of assignable bkx:ks) greater than 0). In 
this case NBA decreases by 1 and the number of 
the extracted block Is stored directly In the TEB ta- 
ble (66) address for the session whch indicates the 
corresponding PBPE pointer (74) and this Increas- 
es. If the reverse is true then the bkx^k being used 
woukJ be stored for cell reading. If the PE (67) 
reaches the PL (68) for the session then there would 
be a queue overflow associated with the sesskxi 
and a subsequent loss of cells. If this happens then 
the corresponding NCP parameter is increased. 

-. If in the sesskxi the NB is greater than or equal to 
the necessary number of bkx:ks NBN, then the re- 
quest is not granted even though there are available 
bkx:ks in the TBA table (64). The bkx:k number be- 
ing used is therefore stored for cell reading at the 
address indicated by the PBPE write pointer (74) 
and this Increases, In this way the sesskxi celts 
woukl be written in the same block in whk:h it is be- 
ing read. If the PBPE write po}lnter(G7f reaches trr^ ' 
PL read pointer (68) then there wouki be a queue 
overftow associated with the session and a subse- 
quent k)6s of cells. If this happerts then the corre- 
sponding NCP param^er b increased. 

[0126] In any of the three above cases the NC meter 
is increased for the sesskxi with the number d cells writ- 
ten in the storage merrKxy t>eing counted for sakl ses- 



skxi. 

IP127] The process of cell reading is responsible for 
. . exteacUngcetlsfrom the storage memory (63) bekxiging 

to the corresponding traffic conformity sesskxi. After ex- 
s tracting a cell from the memory the PL read pointer value 

is increased for the sesskxi. When there is an overflow 

then a block woukJ be freed in the following manner: 

If the write bkx:k is the same as the read bkx:k from 
10 whu^h exit is required, the block cannot be freed 
since It is being used in the write process. In order 
to determine the following block within the sesskxi 
tree from which the following cells shoukJ be ex- 
tracted, the TEB table address (66) content is 
passed to the read pointer (68) whch the PBPL (75) 
indicates and this increases. 

[0128] If the write bkx;k is not the same as the read 
bkx:k from whbh exit Is required then the bkx:k is freed 
20 in line with the folbwing rules: 

If the number of blocks required for the sesskxi 
(NBR) is greater than or equal to the number of ses- 
skxi bkxks (NB) then the read block from whk^h exit 
^5 is required is stored in the TBR table (65). 

-. If the number of blocks required for the sesskxi 
(NBR) is less than the number of sesskxi bkx;ks 
(NB) then the read bkx:k from whk:h exit Is required 
30 is stored in the TBR table (64), increasing the 
number of assignable blocks by one. 

[0129] To determine the fol towing btock within the ses- 
skxi tree from whk:h the following cells should be ex- 
3S tracted the TE B table address (66) content is passed to 
the read pointer (68) whch the PBPL (75) Indicates and 
this increases. 

[0130] Continuing with Figure 4, we have the algo- 
rithm spacer block (54) whch determines via connectkxi 

^ (60) the moments at which the conformity sesskxi ATM 
cells should leave the RAM memory of the memory 
btock (57). The rate at wh toh cell extrac^kxi requests that 
are generated by the algorithmic spacer btock (54) de- 
pends on the traffic conformity sesskxi that has been 

45 configured. 

[01 31] The traffic conformity sessions are configured 
taking account of the following parameters: 

a) .- PCR (Peak Cell Rate) whk:h is expressed in 
cells persecond: 

b) .- SCR (Sustainable Cell Rate) whtoh is ex- 
pressed in celts per second. 

c) .- MBS (Maximum Burst Size) whk:h is expressed 
in celts or its equivalent IBT (Intrinsto Burst Toler- 
ance) which is expressed in seconds. 
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[01 32] When a traffic conformity session is configu red 
as type DBR, the traffic conformity block (27) delivers a 
train of equaUyrspacedceil&to4&exit at the rate of PCR 
ceils per second. Sessions configured as SBR use all 
of the aforementioned parameters and achieves a train 
of burst-distributed cells at the traffic conformity exit 
block (27) so that the peak traffic within each burst is 
limited to PCR cells per second and its duratkxi to IBT 
seconds. The peak traffic is limited to SCR celts per sec- 
ond between bursts. 

[0133] As we can see in Figure 6 the algorithmc spac- 
er bkxk is made up of the folk>wing blocks: 

1) .-DDS_PCR(78) 

2) .-DDS_SCR (81) 



chosen, the requests for cell emissbn are stored in a 
pending request queue (79) from where they are ex- 
tracted in line with memory management bkx:k (56) re- 
ports to the algorithmic spacer block (54) about the ex- 
s istence of an inten^l of free cell that is going to be de- 
voted to carrying out the reading of queue menrx)ry. 
[0139] Figure 7 shows the intemal structure of the 
DDS_PCR btock (78) which is similar to that of the 
DDS_SCR block. The only differences are found in the 
entry an6 exit connectkxis. By using floating point nota- 
tion similar to that proposed by the ITU in recommenda- 
tion 1.356 with a mantissa m (87) and an exponential e 
(96), the aim is to achieve values for the PCR and SCR 
parameters with: 



PCR,SCR = -^'^^^ 2^ ( 1 + m/256) (cel/seg) 



10 



IS 



3).- Meter (80) 



[0134] The DDS_PCR (78) and DDS_SCR (81) 
blocks both have exactly the same intemal structure 
with an intemal associated \ogtc for handling the floating 
point notation so that at its exit a series of pulses is 
achieved whose frequency is the number of cells per 
second that indicate PCR or SCR. 
[0135] If the traffic confonmity sessbn is of the SBR 
type, and assuming that there are cells in the queue as- 
sociated with the sesskx) -signal connectbn to OFF 
(59)-, nnakes the port (77) OR generate an OFF signal 
in the connectbn (82) so that the DDS_SCR bkx:k (78) 
generates exit pulses 4hese are emtssk)n requests- at 
the PCR rate and these cause increases via connection 
(83) in the value of the meter bkx:k (80). At the same 
time, the DDS_SCR bkx:k (81) generates pulses at the 
SCR rate -as bng as the meter has a value greater than 
zero, shown because the connectkxi signal (85) is OFF 
whch, via connection (86) cause decreases in the value 
held in the meter block (80). When this reaches a certain 
CM value (representing burst length), the connection 
signal (84) comes ON, causing the port (77) to generate 
an ON signal in connectkxi (82) whch makes the 
DDS_SCR bkx:k (78) ^op generatir^ cell emisskvi re- 
quests hence causing a ceU emission burst. 
[0136] When the meter bkx:k (80) has a zero value 
shown because the signal (85) is ON. the DDS_SCR 
block's intemal accumulators (81) will continue to in- 
crease until overflow and will then stop without restarting 
f unctksntng until the meter value (80) changes. 
[0137] If the traffic conformity session is of the DBR 
type, the meter bkx:k value fe piuaidimmji tt u tharfrney- ' 
er reaches the CM value so that, assuming there are 
cells in the queue associated wdh the sessnn, the 
DDS_PCR block (78) generates ecxit pulses -which are 
emission requests- at the PCR rate unta the associated 
queue is emptied. Exit pulse generation wouM restart 
when the sessbn's associated queue cells start lining 
up again. 

[0138] Regardless of the type of conformity sesskxi 



20 whk:h pemnit specific traffic values between 91 .66 celts 
per second (equivalent to 38.818 bps) and 187.133.8 
cells per second (equivalent to 79.34 Mbps) with a rel- 
ative difference between successive values lower than 
0.1 9%. The logic is as follows: 
25 [0140] The bkxk (87) (8 bits with values between 0 
and 255) and (89) (8 bits) represent the mantissa and 
its accumulator. At the same time, the bkx:k (96) (4 bits 
with values between 0 and 10) and (93) (12 bits) repre- 
sent the exponential and its accumulator. If we call the 
30 intemal ckxk frequency T which governs said frequen- 
cy, the sum of the mantissa value (87) and the accumu- 
lator (89) would give an overflow signal (90) at a value 
of 1 with the folbwing frequency: 

^ fgo = f .m/256. 

where f is the intemal ckx:k frequency governing the ac- 
cumulators and m the mantissa value. 

40 [01 41] In turn, the exponential accumulator (93) at fre- 
quency f increases its value by 1 (sigr^ (91 ) to 1 ) using 
the summing d&sncs (92), except when the signal (90) 
equals 1 when it increases by two. 
[01^] The frequency at which i order transport is 

45 brought about is the following: 



[0143] Rrialty giving an i order trar^sport frequency in 
the form: 

ss f^ = -?.+-^52_. = f.2'*(1 +m/256) 

2' 256.2' 

[0144] The value of the exponential (96) acts on the 



25 
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muftiplex (95) in order to choose the transport level (94) 
we are interested in and in such a way that i becomes 
equal to VI -a sa that the ff<?ffl*gqcy with whicfa-a pulsa 
is produces in the connection (83) is: 

5 

fpe, = f-2^^^1 +m/256) 

[0145] A functioning accumulator (89) and (93) fre- 
quency is generally chosen as a multiple or sutMnulttple io 
of the clock functioning governing the accumulators. 
This gives a final formula for the frequency with which 
a pulse is produced in the connection (83) so that: 

'pet = »^-*-2^"0-^"^56) 

where K is constant and e the value of the exponential, 
for the parameters PGR arKJ SCR that we are interested 
in. the value of K is chosen as 1/64, meaning accumu- 20 
lator increases are chosen for each 64 clock flanks and 
tor a clock frequency value of 12-10^ c/s. 
[0146] Retuming to Figure 2, we have the processing 
block (28) that carries out control of this invention's 
equ tpment f unctk)ns. It will be fitted with an RS-232 line 2S 
interface with the PC which houses the equipment's Lo- 
cal Management System that is made up of a manage- 
ment software application which runs under Windows 
3.1 . or later version. It atk>ws for remote loading of new 
versions of configuration software for k>gk:ally progrart)- 30 
mable components. 

[01471 Th® processing bbck (28) controls the initial 
start-up of the equipment that is the object of this inven- 
tion via activation and initialisation of its components, 
including its configuration so that, from the point of view 3S 



operation and maintenarrce fkyws. it behaves as an EP 
(End Point), CP (Connecting Point) or SEP (Segment 
End Point). 



[0148] 


It will control the folk>wing f unc^kxts: 


a).- 


^tenagement of the physk^al layer. 


b).- 


Nfenagement of the ATM layer. 


c)-- 


Management of the VPC connectksns. 


d).- 


Management of the VCC connections. 


e)-- 


Management of the serial tirie interface. 


[0149] 


In managing the physk»l layer the processing 



bkx^k (28) the f unctnning of the electrcxsptical converl- 
ers and the SDH access termmators of the operator and 
user interface physical layer modules (2»3) via cormec- 
tkxts (11) and ( 1 2) whilst spedficaDy controUirtg: ss 

Switching the electro-optKal conversion lasers on 
and off. 



-. Establishing and consultation of the state of local 
an6 remote kxjps for the user and operator interfac- 
es. 

The detection and provision of informatk)n to the lo- 
cal management system of the alarms correspond- 
ing to the F1 fiows from the regenerator section lev- 
el, detecting the LOS (Loss of Signal) and LOF 
(Ijoss of frame) alarms. During transmisskxi the 
FTx (transmission laser failure) alarm is detected. 

The detection and provision of inf ormatbn to the lo- 
cal management system of the alarms correspond- 
ing to the F2 from the digital section level. MS-AIS 
(Multiplex Section - Alarm Indication Signal). LOP 
(l-oss of Pointer) and EBER-Rx-F2 (Excessive Bit 
Fiate Error on receptbn on the multiplex section lev- 
el). During transmission MS-RDI (Multiplex Section 
- Renrxjte Defect Indication) and EBER-Tx-F2 (Ex- 
cessive Bit Rate Error on receptkxi on the multiplex 
section level) alarms are detected. 

The detection and provisk>n of information to the lo- 
cal nnanagement system of the alarms correspond- 
ing to the F3 flows from the transmission path level. 
During receptkxi the folk>wing alamos are detected: 
AIS (Path - Alarm Indication Signal). LOCS (Loss 
of Cell Synchronism) and EBER-Rx-F3 (Excessive 
Bit Rate Error on reception on the path level). Dur- 
ing transmissbn, P-RDI (Path - Remote Defect In- 
dk»tbn) and EBER-Tx-F3 (Excessive Bit Rate Er- 
ror in transmission on the path level) alarms are de- 
tected. 

-. Collation of performance statistics from operatkxi 
and maintenance flows F2 and F3 as specified in 
the ITU's recommendatkxi G.826. 

[0150] In managing the ATM layer the processing 
bkx:k will carry out 

Connectbn management, be they VPC type (both 
bidirectional and point-multipoint) or VCC (t>oth bi- 
directkxial and point-multipoint). 

The management of traffic conformity sessions, 
programming the values of the necessary parame- 
ters for the functkyiing of the spacer algorithms arKi 
memory management as well as the collection of 
traffic oonfDnrnitystatistk:s from different sesskx^s. 

The mariagenr^t ctf operatnn and rrmintenance 
functions, be they the establishing of kxsps. the re- 
afisation of continuity tests, the management of per- 
formance monitoring sessk)ns. the coHatkin of sta- 
tistics on the ATM layer performance from the F4 
and F5 fk>ws, and the detectkxi and proviskyi of in- 
formatkx) to the local management system regard- 



14 



27 



EP0917 394 A2 



28 



ing alarms on the ATM layer level. The latter are: 



Claims 



-. OntheF4flowleveltheVP-AlS (Virtual Path -Alarm 1. 
Indication Signal), VP-RDI (Virtual Path - Remote 
Detect Indication) and VP-LOC (Virtual Path - Loss s 
of Continuity) alarms are detected. 

On the F5 flow level the VC-AIS (Virtual Channel 
Path - Alarm Indication Signal), VC-RDI (Virtual 
Channel - Remote Defect Indication) and VC-LOC io 
(Virtual Channel - Loss of Continuity) alarms are de- 
tected. 

[0151] VPCconnection mar^agement defines the con- 
nections at intermediate points tn a VPC connection and is 
is able to carry out the declaration of a bi-directional VPC 
connection so that the equipment will need to be provid- 
ed with VPI (Virtual Path Identifier) entry artd exit labels 
for each interface, or a VPC point-multipoint connection 
branch declaration so that the equipment will need to be 20 
provided with entry and exit interface lat>els. 
[0152] VCC connection management allows the VCC 
declaration to be bi<iirectional so that the equipment 
that is the object of this invention will need to work as a 
VP-EP (Virtual Path-End Point) or a VP-EP/VP-SEP 2S 
(Virtual Path-Segment End Point) for VPC connections 
that contain VCC. As well as these VPC having a bi- 
directional nature or a branch declaration of a VCC 
point-muttipoint connection, it is necessary that the 
equipment works as VP-EP or VP-EP/VP-SEP for VPC 30 
connectkxis that contain the VCC connectkxi. in addi- 
tkxi to the VPC connectkxis having a bi-directional or 
unidirectional nature in the sense ol the point-multipoint 
VCC connectk>n. 

[0153] Serial line interface management allows the 3S 2. 
user's commands to be transmitted to the equipment 
that is the object of this inventk>n via the kx:al mar^ge- 
ment system and interpreted by the processing bkx:k 
(^). This is responsible for programming the hardware 
and for invoking drivers and controllers for carrying out ^ 
the necessary actkxts. At the same tome the processing 
block (28) carries out collectksn from internal registers 
of those parameters that are necessciry for collating sta- 
tistics associated with operation arKl maintenance and 
traffic conformity sessions, processing them and send- ^ 
ing the results by serial line to the \oca\ management 
system for presentatnn. It will also send messages to 
the latter which do ndt require any a priori commands 
from the user like those that reler to the alarm oondi- 
tbns. so 
[0154] It is thought unrtecessary to take this descrip- 
tton into any further d^l for any expert in the subject 
matter to grasp the reach of the inventkjn and the ad- 
vantages that derive from it 

[01 55] The materials, form, size and dispositkin ol the ss 
elements will be susceptible to variatkm whensoever it 
does rK>t mean altering the essence of the invention. 



ATM layer tenmir^l adapter which acts as an optical 
line terminator in broad band networks aimed at 
adapting and optimising user or private user net- 
work access to a public ATM supported by B-ISND 
(Broad Band Integrated Service Digital Network). It 
is characterised by being made up of a physical lay- 
er module (2) interface with the operator, a physical 
layer rrxxlule (3) interface with the user, a synchro- 
nism module (4) and an ATM layer rrKxiule (1 ). The 
physcal layer module (2) interface with the operator 
presents an architecture made up of a rrtonomode 
electro-optical access converter (6) which converts 
electrical signals into optcal ones and vice-versa, 
an SDH access terminator block (5) (Synchronous 
Digital Hierarchy) while the Physical Layer Interface 
Module (3) with the user presents an architecture 
that irK:ludes a converter (8) for converskxi of elec- 
trical signals into optical ones and vice-versa, and 
an SDH user terminator (7). The synchronism rrxxi- 
ule (4) is fitted with a PLL (Phased Locked Loop) in 
connectkxi (23) with the electro-optical access con- 
verter (6) to receive an information signal giving the 
network access and connection binary transmis- 
skxi speed (17. 18, 24, 24, 15) with the SDH access 
terminator (5), the user SDH terminator (7), the 
electro-optical access converter (6) and the ATM 
layer access module (1) respectively for sending 
synchronism infonnDatk)n to them by choosing from 
the signal coming from the operator access inter- 
face (25) and a signal from an internal oscillator in- 
tegrated into the synchronism module (4) itself. 

ATM layer terminal adapter that acts as a broad 
band network optk:al line terminatbn in accordance 
with daim 1 . It is characterised by the ATM layer 
module (1) being implemented according to an ar- 
chitecture that takes account of a selector/discrima- 
tor bkx:k (32), a cell replk^ator bkx:k (31 ), an access 
multiplex (29), a user multiplex (33), an operatkxi 
and maintenance bkx:k (30), a traffic conformity 
bkx:k (27) and a processing block (28) providing a 
connectkxi (9) from the SDH access terminator 
module (2) to the selector discriminator (32) of the 
module (1) for delivery of the VC-4 (type 4 virtual 
container) of the STM-1 frame structure (Level 1 
synchronism transmission nrxxiule) from the SDH to 
the ATM layer rrxxtule (1), a connectkxi (10) from 
the traffic conformer (27) to the SDH access termi- 
nator (5) from the nrxxlule (2) for the assembly of 
the VC-4 virtual container coming from the module 
(1) within the SDN's STM frame structure, a con- 
nectkxi (13) from the SDH user terminator (7) of the 
module (3) to the selector/discriminator (32) df mod- 
ule (1) for delivery of the VC-4 (type 4 virtual con- 
tainer) of the STM-1 frame structure (Level 1 syn- 
chronism transmisskxi module) from the SDH to the 
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ATM layer module (1), a connectbn from the user 
multiplex (33) to the user SDH terminator (7) of 
module (3) for the-assembly of the VC^ virtual con- ~ 
talner coming from the module (1 ) of the ATM layer 
within the SDH's STM frame structure, a connection 5 
(11 ) of the signal flow in both directions between the 
processing block (28) and the physical layer module 
(2) interface with the operator to provide him/her 
with control over the converter (6) and the termina- 
tor (5), sigrial flow connection (1 2) in bc^ directions io 5. 
t>etween the processing block (28) and the physical 
layer module (3) interface with the operator to pro- 
vide him/her with control over the converter (8) arKJ 
the tenmir^tor (7). 

IS 

3. ATM layer terminal adapter that acts as a broad 
band network optical line termination in accordarK^e 
with claim 2. It is characterised by the selector/dis- 
crimator bkxk (32) being capable of carrying out 
ATM cell label heading translation functons, kienti- ^ 
fk:atk3n and marking of groups of cells that the op- 
eratkxi and maintenarK:e bkx:ks (30), traffk; con- 
formity bkx:ks (27) and cell replicator bkxks sfK>uId 
process. To do this the selector/dlscrimator bkxk 
(32) receives the flow of ATM cells coming from the 25 
user interface from the user's SDH terminator block 

(7) via connectkxi (1 3) in the appropriate format 
akxig with a series of associated syrrchronism sig- 
nals. It receives the flow of ATM cells coming from 
the operator interface from the SDH access termi- 30 
nator block (9) in the appropriate format along with 
a series of associated synchronism signals. It re- 
ceives the flow of replk^ated cells from the cell rep- 
licator block (31 ) along with the synchronism sig- 
nals and associated destination interface kientifica- 3S 
tk)n. It exchanges data with the processing block 
(28) for the configuratk)n of heading trar^latkxi 
functkxis, establishing connectk)ns, of operation 6. 
and malntenarK:e sessk)ns and of traffic conformity 
sessions, it sends the flow of ATM cells along with ^ 
the associated synchronism informatnn to the cell 
replk^ator bkx:k along with irxfication of the destina- 
Ijon interface towards whkii the replicated ceils 
should be sent and sends the fksw of ATM cells to 
the operatkxi and maintenance blocks, access nrtul- ^ 
tiplex, user multiplex along with a series of signals 
to indicate to each of them the ATM cells that they 
should process via connection (40), access rruilth 
plex (29) via connectkxn (39) and user multiplex (33) 
via connection (43). ^ 

4. ATM layer terminal adapter that acts as a broad 
band network optkst line temunation In accordiance 
with claims 2 and 3. It is characterised by the cell 
replicator bkx:k (31 ) being capabUB of repficating the ss 
cells of those connectnns whk:h have been d^ed 

as point-multipoint type artd for this reason it re- 
ceives the fk>w of original ATM ceOs to be replcated 



from the selector/dlscrimator bkx:k (32) via connec- 
tion (42) atong with the synchronism informatkyi 
and-the. indk3tion of the destinatkxi Interface to- 
wards which the replicated cells shouki be sent. It 
also sends the replicated ATM cells to the selector/ 
discriminator bkx;k (32) via connection (44) atong 
with associated synchronism signals and destlna- 
tton interface kientificatlon. 

ATM layer terminal adapter that acts as a broad 
band network optk:al line terminatton in accordance 
with claims 2, 3 and 4. It is characterised by the traf- 
fic conformer block being capable of changing the 
traffic characteristbs of a train of ATM cells in a vir- 
tual channel connectkxi (VCC) or in a virtual path 
connectton (VPC) so tfiat they are modified In a con- 
trolled manner and maintain the integrity ol the cell 
sequence in the ATM connect ton, being able to con- 
figure two types of traffic conformity for each con- 
nection, one is of the Deterministk; Bit Rate type 
(DBR) using an appropriate cell time spacing, and 
the other Is SBR (Statisttoal Bit Rate) by limiting the 
length of the generated cell burst and for as much 
it is connected to the rest of the devtoe's compo- 
nents so that It receives a set of signals via connec- 
tion (36) from the user multiplex which indicate 
whether a cell makes up part of a conformity ses- 
sion or not. Atong with the index for the sesston be- 
ing dealt with, it receives information relating to traf- 
fic conformity sesstons from the processing block 
(28), be they the configuratton parameters of new 
sesstons via connection (34), or signals establish- 
ing or freeing a session via connection (58); it sends 
a flow of ATM cells to the physical layer module (2) 
interface with the operator via connectton (10) once 
they have been subjected to traffic conformity. 

ATM layer terminal adapter that acts as a broad 
band network opttoal line termlnatton In accordance 
with claims 1 to 5. It is characterised by the opera- 
tion and maintenance btock presenting an internal 
architecture which is made up of a programmable 
togic btock (45), a twirvport memory block (46) and 
a Microcontroller block (47). The programmable 
togic btock (45) is capable ctf carrying out high 
speed cell generatton and detectton functions over 
the ftow of cells coming from the selector/discrimi- 
nator (32) via connectton (40) and connected with 
the twin port memory btock (46) via address strand 
(50) and data strand (48) to store informatton anrf' 
partial results extracted from the data cells. It Is ca- 
pable of using sigrials from connections (52) and 
(53) to indtoate to the Microcontroller btock (47) the 
start dt a DMA process (Direct Menrxxy Access) to 
extract, using the address (51) and data (49) 
strarKis, the Gnformatton stored in the twin-port 
memory btock (46) while the Microcontroller btock 
(47) is used to collate transmisston statistcs, up- 
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date alarm conditions as well as storing the infor- 
nnation required by the programmable logic block 
(45) in the appropriate segment for the formation of 
cells that will be inserted in the flow coming from the 
selector/discriminator block (32), provkling it with a s 
communications channel (35) between the Mbro- 
controller block (47) and the processing block (28). 

7. ATM layer terminal adapter that acts as a broad 
band network optical line termir^tkyi in accordarK:e io 
with claim 6. It is characterised by the twin port 
memory block (46) being structured in merTK>ry seg- 
ments whose size depends on their furu^tion, used 

for the exchange of informatk)n associated with the 
generatkxi and detectnn df each kirKJ of OAM cell 
(ftows F4 and F5). 

8. ATM layer terminal adapter that acts as a broad 
band network optical line termination in accordance 
with claims 1 to 7. It is characterised by the traffk: 20 
conformer bkx:k (27) having an intemal architecture 
made up of a twin port memory bkx:k (55), a mem- 
ory block (57), a merTx>ry management bbck (56) 
and an algorithmic spacer bkx:k (54). The twin port 
memory block (55) is connected for the flow of in- 2S 
formation in both directkxis with the processing 
bkx;k (^) via connectkxi (34). The nr^emory block 
(57), a Random Access MenrK>ry (RAM) for storing 
those ATM cells that bekxig to connectkxis that lie 
within any traffic conformity sessk>n and whk:h are 30 
marked by the user multiplex bkx;k (29) using a se- 
ries of associated signals. The merTK>ry manage- 
ment block (56) handles the sf)are-out of the mem- 
ory bkx:k cell storage RAM whbh is needed to carry 

out the traffic conformity function while the atgorith- 3S 
rrxic spacer block (54) is setting up determination via 
connectkxi (60) with the memory management 
bkx:k (56) the moments when the ATM cells should 
leave the RAM memory bkx^k (57) in line with the 
traffk: conformity sessk)n that has been configured. ^ 
Information regarding the selected traffk: configura- 
tkx) is received via cormec^icn (59) and the memory 
management block (56) accesses the traffic con- 
formity sessk)n configuratk)n parameters stored in 
the twin-port merrxKy block (55) via cormectbn ^ 
(61). 

9. ATM layer terminal adapter that acts cis a broad 
band network optical line termration in accordance 
with claim 8. It is characterised by thememory block so - 
(57) being spld into bkx:ks of fixed size and position 
bkx:ks and by the memory m^iagement bkxrk (56) 
being able to UasitilB by means d the appropriate 
parameters the aforementkxied bkx:ks of RAM 
memory as a s^ of RFO type memories or dynam- ss 
icaUy sized togical queues which adapt as a functkm 

ol each traffic conformity sesskm's characteristk:s, 
with each of them corresporKting to a conformity 



sessk)n whose elements represent the blocks into 
which the memory (57) is divkied. 

10. ATM layer tenDinal adapter that acts as a broad 
band network optical line terminatbn in accordance 
with claims 8 and 9. It is characterised by the traffic 
conformity sessions being configured by a PGR 
(Peak Cell Rate) parameter whk:h represents the 
highest possible cell rate, an SCR (Sustainable Celt 
Rate) parameter representing the sustainable cell 
rate and the MBS parameter for the Maximum Burst 
Size and is equivalent to IBT (Intrinsic Burst Toler- 
artce) which is expressed in seconds. When a traffic 
conformity session is configured as type DBR, the 
traffk: confonmity bkx:k (27) delivers a train of equal- 
ly-spaced cells to its exit (1 0) at the rate of PCR cells 
per second. Sessions configured as SBR achieves 
a train of burst-distributed cells at the traffk: con- 
formity bkx:k (27) exit (10) so that peak traffic is lim- 
ited to PCR cells per second and its duration I BY 
secoTKis. 

11. ATM layer terminal adapter that acts as a broad 
band network optk:al line terminatkxi in accordance 
with claims 8 to 10. It is characterised by the algo- 
rithmic spacer bbck (54) being made up of a 
DDS_PCR (78). a DDS_SCR bkx;k (81). a meter 
(80) a twin-entry OR port (77) and a request queue 
(79) with the DDS_PCR and DDS_SCR both having 
exactly the same intemal structure with an intemal 
associated logk: for handling the ftoating point no- 
tation so that at its exit (83,86) a series of pulses is 
achieved whose frequency is the number of cells 
per second that indicate PCR or SCR parameters. 
The algorithms spacer bkx:k (54) has an entry flow 
connectkxi (59) from the memory management 
bkx:k (56) to the first of the two OR entry ports (77) 
and a connection (60) for the exit flow towards the 
merTK>ry management block (56). Connectkxi (84) 
provkies for the signal fk>w from the meter's (80) 
first exit to the secoTKl of the twoORentry ports (77), 
another connection (85) provkies for the signal fk»¥ 
from the meter's (80) second exit to the DDS_SCR 
entry bkx:k (81 ). A connectkxi (82) from the OR port 
exit to the DSS_PCR entry bkx:k (78) and a con- 
nectkxi (83) from the DSS_PCR exit block (78) to 
the request queue (79) with a derivatkxi erf this sig- 
nal to the first meter entry (80) and a connection 
(86) for signal flow from the DSS_SCR block (81) 
to the meter (80): 

12. ATM layer terminal adapter that acts as a broad 
band ri^work optk:al line terminatkxi in accordance 

preceding claims. It is characterised by the 
processing block (28) having RS-2312 line Bnterface 
for connecting to a PC whch houses the eqaifh 
menf s Local Management System that is made up 
of a management software applk:atkxi for running 
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in said computer (preferably under Windows 3.1 . or 
later version.). New versions can be loaded renrK>te- 
ly including^bottvsoftwaf aand<ynf^)Ufation. ol tha 
device's prograrrtmable logic. The processing block 
(28) can carry out initial start-up of the equipment, s 
physical layer management which specificalty 
means switching the electro-optical conversion la- 
sers on and off, establishing and consultation d the 
state of local an6 remote loops on the physical layer 
level, the detection and provision of information to 
the local management system of the alarms on the 
physical layer level arxJ the collation of performance 
statistics from operation and maintenance flows F2 
and F3. Managing the ATM layer specifically mearis 
the equipment handling furK^tions like connectbn is 
management, determining its behavbur for each 
connectkxi with respect to operation and mainte- 
nance, traffic conformity sessk)n managerr^ent, pro- 
gramming the values of the necessary parameters 
for the functioning of the spacer algorithms an6 20 
memory management as well as the collection of 
traffic conformity statistics from different sesskxis, 
the management of operation and maintenance 
functions, by establishing loops, the realisation of 
continuity tests, the management of performance 2S 
monitoring sesskxis, the collation and transmission 
to the kx:al management system of statistics on the 
ATM layer performance from the F4 and F5 flows, 
and the detect bn and provision of information to the 
local management system regarding the alarms on 30 
the ATM layer level. 
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FIG. 7 
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